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Pacific Coast Groundfish Fishery Management
Plan
Appendix B.4
EFH Model and HSP Maps

To assist NMFS and the Council in describing Essential Fish Habitat, a model was developed to
predict an overall measure of the suitability of habitat in particular locations for as many species
as possible. Where possible, the suitability of habitat was measured using the occurrence of fish
species in NMFS trawl survey catches. For species not well represented in the trawl catches,
information from the scientific literature was used. Species and life stages for which no specific
information could be found were considered using the precautionary principle.

The EFH model characterizes habitat in terms of three variables: depth, latitude, and substrate
(both physical and biogenic substrate, where possible). For the purposes of the model these three
characteristics provide a reasonable representation of the essential features of habitat that
influence the occurrence of fish. Depending on these characteristics and the observed
distributions of fish in relation to them, each location (a parcel or polygon of habitat in the GIS) is
allocated a suitability value between 0 and 100%. This is called the Habitat Suitability
Probability, or HSP, and it is calculated for as many species and life stages in the FMP as
possible based on available data. These scores and the differences between scores for different
locations are then used to develop a proxy for the areas that can be regarded as “essential”. The
higher the HSP, the more likely the habitat area should be identified as EFH.

The EFH identification model provides spatially explicit estimates of HSP for 168 groundfish
species/life stage combinations, including the adults of all species in the FMP. Distribution
ranges for depth and latitude were derived where possible from in-situ observations of occurrence
in NMFS trawl survey catches. Where survey data were insufficient, depth and latitude ranges
were extracted from reports and papers in the scientific literature. Preferences for substrate types
were also taken from the scientific literature. The HSP values for each habitat polygon are
mapped using GIS software. For the reader unfamiliar with GIS, a primer is contained on page
14 of the Risk Assessment.
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Arrowtooth Flounder - Adult

1%4°

127° 126° 125°

123

RS

48> 48
470 47
460 46°
450 [45°
Newport
[Y achats
440 ! ‘;.Florence 1440
43&— 77430
42&— B '7*420
N

38°]

37°]

36°

35°]

34

33°]

126 125°_ 124° 123

Crescent City

Habitat
Suitability
Probability

<0.01
0.01-0.19
0.20-0.39
% 040-059
B 060-0.79
Bl 030

\Brookings

Appendix |

12‘2° 12‘1° 12‘0° 11‘9° 1717‘87"” e 11‘6°

 NMFS, AFSC

Santa Barbara
R Los Angeles {340

32°

Habitar Suitability Probability data outpurt from MRA G/University of Reading EFH model. Cartography by Sound GIS, map date : November 01, 2005
Species/habitar association for benthic substrate derived from NMFS Habitat Use Database (HUD). Depth and latitude association derived from. Survey+

Pacific Coast Groundfish EFH FEIS

December 2005


Beth Weiland
Placed Image


Arrowtooth Flounder - Eggs
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Habitar Suitability Probability data outpurt from MRA G/University of Reading EFH model. Cartography by Sound GIS, map date : November 01, 2005
Species/habitar association for benthic substrate derived from NMFS Habitat Use Database (HUD). Depth and latitude association derived from.: HUD
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Arrowtooth Flounder - Juvenile
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Habitar Suitability Probability data outpurt from MRA G/University of Reading EFH model. Cartography by Sound GIS, map date : November 01, 2005
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Arrowtooth Flounder - Larvae
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Species/habitar association for benthic substrate derived from NMFS Habitat Use Database (HUD). Depth and latitude association derived from.: HUD
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Aurora Rockfish - Adult
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Aurora Rockfish - Juvenile
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Habitar Suitability Probability data output from MRA G/University of Reading EFH model. Cartography by Sound GIS, map date : October 16, 2005
Species/habitar association for benthic substrate derived from NMFS Habitat Use Database (HUD). Depth and latitude association derived from.: HUD
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Habitar Suitability Probability data outpurt from MRA G/University of Reading EFH model. Cartography by Sound GIS, map date : November 01, 2005
Species/habitar association for benthic substrate derived from NMFS Habitat Use Database (HUD). Depth and latitude association derived from.: HUD

Pacific Coast Groundfish EFH FEIS

12‘6° 12‘5° ‘ 12A° 12‘3° 12‘2° 12‘1° 12‘0° 11‘9° 11J$f’ﬂﬂﬂ1ﬂ11,7° 11‘6°
o jprocings |
[Crescent City 7
T 410
49 il
1 400
400 -+
—+ Fort Bragg Lago
39° { -+
\
1 \ xBodega Bay 380
&
38° ‘ \'\?.éan Francisco —
&
1 | 37°
37° 1
1 . - 36°
Habitat
8°  Suitability -+
 Probability
-135°
<0.01
357 0.01-0.19 -+
0.20-0.39 ____Santa Barbara
[ 040-059 5 los Angeles 340
se B 060-079 Q.
M -3 ' -
1 33
33077 g
1 32
320 p
December 2005


Beth Weiland
Placed Image


Appendix |

Bank Rockfish - Adult
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Bank Rockfish - Juvenile
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Habitar Suitability Probability data output from MRA G/University of Reading EFH model. Cartography by Sound GIS, map date : October 16, 2005
Species/habitar association for benthic substrate derived from NMFS Habitat Use Database (HUD). Depth and latitude association derived from.: HUD
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Black Rockfish - Adult
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Black Rockfish - Juvenile
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Species/habitar association for benthic substrate derived from NMFS Habitat Use Database (HUD). Depth and latitude association derived from.: HUD
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Blackgill Rockfish - Adult
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Habitar Suitability Probability data output from MRA G/University of Reading EFH model. Cartography by Sound GIS, map date : October 16, 2005
Species/habitar association for benthic substrate derived from NMFS Habitat Use Database (HUD). Depth and latitude association derived from.: HUD
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Habitar Suitability Probability data output from MRA G/University of Reading EFH model. Cartography by Sound GIS, map date : October 16, 2005
Species/habitar association for benthic substrate derived from NMFS Habitat Use Database (HUD). Depth and latitude association derived from.: HUD
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Black and Yellow Rockfish - Adult
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Habitar Suitability Probability data outpurt from MRA G/University of Reading EFH model. Cartography by Sound GIS, map date : November 01, 2005
Species/habitar association for benthic substrate derived from NMFS Habitat Use Database (HUD). Depth and latitude association derived from.: HUD
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Black and Yellow Rockfish - Juvenile
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Habitar Suitability Probability data outpurt from MRA G/University of Reading EFH model. Cartography by Sound GIS, map date : November 01, 2005
Species/habitar association for benthic substrate derived from NMFS Habitat Use Database (HUD). Depth and latitude association derived from.: HUD
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Habitar Suitability Probability data outpurt from MRA G/University of Reading EFH model. Cartography by Sound GIS, map date : November 01, 2005
Species/habitar association for benthic substrate derived from NMFS Habitat Use Database (HUD). Depth and latitude association derived from.: HUD
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Species/habitar association for benthic substrate derived from NMFS Habitat Use Database (HUD). Depth and latitude association derived from.: HUD
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Blue Rockfish - Larvae
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Habitar Suitability Probability data outpurt from MRA G/University of Reading EFH model. Cartography by Sound GIS, map date : November 01, 2005
Species/habitar association for benthic substrate derived from NMFS Habitat Use Database (HUD). Depth and latitude association derived from.: HUD
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Habitar Suitability Probability data outpurt from MRA G/University of Reading EFH model. Cartography by Sound GIS, map date : November 01, 2005
Species/habitar association for benthic substrate derived from NMFS Habitat Use Database (HUD). Depth and latitude association derived from.: HUD
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Habitar Suitability Probability data output from MRA G/University of Reading EFH model. Cartography by Sound GIS, map date : October 16, 2005
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Canary Rockfish - Adult
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Canary Rockfish - Juvenile
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China Rockfish - Adult
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China Rockfish - Juvenile
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Copper Rockfish - Adult
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Cowcod - Adult
1 27\° 1 2h6° 1 2‘5° 1 %4° 1\2‘3° 1 2‘2° 1 2‘6° 1 2‘5° 1 %4° 1 2‘3° 1 2‘2° 1 2‘1 ° 1 2‘0° 1 1‘9° 1 1‘8° 1 1‘7° 1 1‘6°
L L t Ll Brookings e
~ ! Crescent City it |
480 § 480 T 410
< §_Seattle 4o T
i \ ) T e i sk
. 7—400
N 1
470 Aberdeen 47 !
41 Fort Bragg -390
T 39° 1
460 Astoria —46° T Bodega Bay --38°
38 San Francisco T
—+ Tillamook  pgrtland | 1
3re
oL 450 37° +
45 5 Monterey
Newport T . 36°
1 T Habitat
Yachats 36° Suitability T
" s Probability Morro Bay 3
o Fl e BEL 135°
44 orenc < 001
357 0.01-0.19 -+
T T 0.20-0.39 Santa Barbara
Coos Bay T 0.40 - 0.59 Los Angeles 1 gg0
se B 060-079
430 43 Bl 0350 T
. 77330
T 33 ' T
JTNE Brookings 490 T \320
% L | 32&— \( \, L

Habitar Suitability Probability data output from MRA G/University of Reading EFH model. Cartography by Sound GIS, map date : October 16, 2005

Species/habitar association for benthic substrate derived from NMFS Habitat Use Database (HUD). Depth and latitude association derived from.: HUD

Pacific Coast Groundfish EFH FEIS

December 2005


Beth Weiland
Placed Image


. Appendix |
Cowcod - Juvenile
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Curlfin Sole - Adult
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Darkblotched Rockfish - Adult
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Darkblotched Rockfish - Juvenile
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Darkblotched Rockfish - Larvae
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Spiny Dogfish - Adult
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Habitar Suitability Probability data outpurt from MRA G/University of Reading EFH model. Cartography by Sound GIS, map date : November 01, 2005
Species/habitar association for benthic substrate derived from NMFS Habitat Use Database (HUD). Depth and latitude association derived from.: HUD
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Spiny Dogfish - Juvenile
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Habitar Suitability Probability data outpurt from MRA G/University of Reading EFH model. Cartography by Sound GIS, map date : November 01, 2005
Species/habitar association for benthic substrate derived from NMFS Habitat Use Database (HUD). Depth and latitude association derived from.: HUD
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38°]

37°]

36°

35°]

34

33°]

1260 125°  124°

Habitat
Suitability
Probability

<0.01
0.01-0.19
0.20 - 0.39
0.40 - 0.59
B 060-0.79
Bl 030

1 2‘3° 1 2‘2° 1 2‘1 ° 1 2‘0° 1 1‘9° 1 1‘8° 1 1“7° 1 1‘6°

Brookings
Crescent City

[Fort Bragg

Bodega Bay

San Francisco

\

NMFS, AFSC

‘,I\/Ionterey

Morro Bay

.

Santa Barbara

Appendix |

38°

3re

136°

Los Angeles 1 3g0

32°

Species/habitar association for benthic substrate derived from NMFS Habitat Use Database (HUD). Depth and latitude association derived from.: HUD

Pacific Coast Groundfish EFH FEIS

December 2005


Beth Weiland
Placed Image


Appendix |
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Gopher Rockfish - Larvae
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Habitar Suitability Probability data output from MRA G/University of Reading EFH model. Cartography by Sound GIS, map date : October 16, 2005
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Grass Rockfish - Juvenile
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Species/habitar association for benthic substrate derived from NMFS Habitat Use Database (HUD). Depth and latitude association derived from.: HUD
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Greenblotched Rockfish - Adult
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Habitar Suitability Probability data output from MRA G/University of Reading EFH model. Cartography by Sound GIS, map date : October 16, 2005
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Greenspotted Rockfish - Adult
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Habitar Suitability Probability data output from MRA G/University of Reading EFH model. Cartography by Sound GIS, map date : October 16, 2005
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Greenspotted Rockfish - Juvenile
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Habitar Suitability Probability data output from MRA G/University of Reading EFH model. Cartography by Sound GIS, map date : October 16, 2005
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Greenstriped Rockfish - Adult
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Habitar Suitability Probability data output from MRA G/University of Reading EFH model. Cartography by Sound GIS, map date : October 16, 2005
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Greenstriped Rockfish - Juvenile

1%4°

- 123°

122

48 48°
JSSﬁ,{Seattle
1 A 1
A7° m.Aberdeen —47°
46° 46°
450 450
44e1 | Florence 440
1 J/Coos Bay
43°- T43°
‘\
420 \\-BrC?O,king,S, e
Lol |

38°]

37°]

36°

35°]

34

33°]

Appendix |

12‘6° 12‘5° 1%4° 12‘3° 12‘2° 12‘1 ° 12‘0° 1 1‘9° 1 1‘8° 1 1“7° 1 1‘6°
\Brquings, - — —
Crescent City ég/g pody w4 groom stipes T
e 41°
400
Fort Bragg ago
.Bodega Bay 380
T.S‘an Francisco 1
7‘ 370
’J\/Ionterey I
. —36°
Habitat \
Suitability ' il
Probability \-Morro Bay I
<0.01 1
0.01-0.19 1
0.20-0.39 Santa Barbara
0.40 - 0.59 Los Angeles 340
BN 0.60-0.79
M -3 -
—33°
320
P ! 5

32°

Habitar Suitability Probability data output from MRA G/University of Reading EFH model. Cartography by Sound GIS, map date : October 16, 2005
Species/habitar association for benthic substrate derived from NMFS Habitat Use Database (HUD). Depth and latitude association derived from.: HUD

Pacific Coast Groundfish EFH FEIS

December 2005


Beth Weiland
Placed Image


Harlequin Rockfish - Adult
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Habitar Suitability Probability data output from MRA G/University of Reading EFH model. Cartography by Sound GIS, map date : October 16, 2005
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Species/habitar association for benthic substrate derived from NMFS Habitat Use Database (HUD). Depth and latitude association derived from.: HUD
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Honeycomb Rockfish - Adult
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Habitar Suitability Probability data output from MRA G/University of Reading EFH model. Cartography by Sound GIS, map date : October 16, 2005
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Species/habitar association for benthic substrate derived from NMFS Habitat Use Database (HUD). Depth and latitude association derived from.: HUD
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Habitar Suitability Probability data output from MRA G/University of Reading EFH model. Cartography by Sound GIS, map date : October 16, 2005
Species/habitar association for benthic substrate derived from NMFS Habitat Use Database (HUD). Depth and latitude association derived from.: HUD
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Species/habitar association for benthic substrate derived from NMFS Habitat Use Database (HUD). Depth and latitude association derived from.: HUD
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Lingcod - Adult
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Lingcod - Eggs
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Species/habitar association for benthic substrate derived from NMFS Habitat Use Database (HUD). Depth and latitude association derived from.: HUD
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Habitar Suitability Probability data output from MRA G/University of Reading EFH model. Cartography by Sound GIS, map date : October 16, 2005
Species/habitar association for benthic substrate derived from NMFS Habitat Use Database (HUD). Depth and latitude association derived from.: HUD
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Habitar Suitability Probability data output from MRA G/University of Reading EFH model. Cartography by Sound GIS, map date : October 16, 2005
Species/habitar association for benthic substrate derived from NMFS Habitat Use Database (HUD). Depth and latitude association derived from.: HUD
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Habitar Suitability Probability data output from MRA G/University of Reading EFH model. Cartography by Sound GIS, map date : October 16, 2005
Species/habitar association for benthic substrate derived from NMFS Habitat Use Database (HUD). Depth and latitude association derived from.: HUD
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Species/habitar association for benthic substrate derived from NMFS Habitat Use Database (HUD). Depth and latitude association derived from.: HUD

Pacific Coast Groundfish EFH FEIS

December 2005


Beth Weiland
Placed Image


Mexican Rockfish - Adult

127° 126° 125° 124° 123° 122°
\\\ b‘ | | ‘\l‘\\ | 1
™
N ([, —48°
48>
t :
\ S_Seattle
1 \ ‘l T
475 LAberdeen RIS
.Astoria L apo
46&— 46
I Tillamook  pgrtland |
450 " 45°
Newport
Yachats
440 Florence T44°
il ‘Coos Bay
43°- 43
Brookings Lo
42&—\ 42
0 .

Appendix |

Habitar Suitability Probability data outpurt from MRA G/University of Reading EFH model. Cartography by Sound GIS, map date : November 01, 2005
Species/habitar association for benthic substrate derived from NMFS Habitat Use Database (HUD). Depth and latitude association derived from.: HUD
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Habitar Suitability Probability data outpurt from MRA G/University of Reading EFH model. Cartography by Sound GIS, map date : November 01, 2005
Species/habitar association for benthic substrate derived from NMFS Habitat Use Database (HUD). Depth and latitude association derived from.: HUD
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Quillback Rockfish - Adult
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Quillback Rockfish - Juvenile
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Ratfish - Eggs
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Ratfish - Juvenile
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Pacific Rattail - Juvenile
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Habitar Suitability Probability data outpurt from MRA G/University of Reading EFH model. Cartography by Sound GIS, map date : November 01, 2005
Species/habitar association for benthic substrate derived from NMFS Habitat Use Database (HUD). Depth and latitude association derived from.: HUD
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Habitar Suitability Probability data outpurt from MRA G/University of Reading EFH model. Cartography by Sound GIS, map date : November 01, 2005
Species/habitar association for benthic substrate derived from NMFS Habitat Use Database (HUD). Depth and latitude association derived from.: HUD
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Habitar Suitability Probability data outpurt from MRA G/University of Reading EFH model. Cartography by Sound GIS, map date : November 01, 2005
Species/habitar association for benthic substrate derived from NMFS Habitat Use Database (HUD). Depth and latitude association derived from.: HUD
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Habitar Suitability Probability data output from MRA G/University of Reading EFH model. Cartography by Sound GIS, map date : October 16, 2005
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Starry Rockfish - Adult
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Stripetail Rockfish - Juvenile
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Vermilion Rockfish - Adult
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Pacific Whiting - Juvenile
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Widow Rockfish - Juvenile

127° 126° 12‘5° 1%4° 1%3° R 12‘2° 12‘6° 12‘5° 1%4° 12‘3° 12‘2° 12‘1° 12‘0° 11‘9° 11‘8° 11“7° 11‘6°
1 ‘EM > L&A i go rookings S
9 o 4 Crescent City 1290550 o wwes, asc |
\\—*—“ A\
480+ Do 48 T 410
JSSﬁ,{Seattle 4o +
T it 1 P
N T 400
470 . Aberdeen A7 400 £
L I ——390
1 39° 1
s Astoria "\ 460 + age
|
‘ T 38> 1
T . Tillamook .Portlandﬁ |
3r°
450+ 450 3rer 1
Newport i . 360
+ : + Habitat
Yachats 36° Suitability 2
" _ Probability
o FI 440
44 | Florence <0.01
35° 0.01-0.19
+ T 1 0.20-0.39
yoos Bay 0.40 - 0.59
se B 060-079
430 43 M -3
T 1 33
a0 Brookings 50 T
% L | 32&—

Habitar Suitability Probability data outpurt from MRA G/University of Reading EFH model. Cartography by Sound GIS, map date : November 01, 2005
Species/habitar association for benthic substrate derived from NMFS Habitat Use Database (HUD). Depth and latitude association derived from.: HUD

Pacific Coast Groundfish EFH FEIS December 2005


Beth Weiland
Placed Image


482

47°]

46°]

45°]

440

43°

420

Yelloweye Rockfish - Adult

127° 126° 125° 124° 123¢ 122°
\\\ b‘ | | ‘\\‘\\ | 1
N
L '? —48°
\ §_Seattle
L \ ‘l T
| Aberdeen T47°
B .Astoria 460
= Tillamook  pgrtland |
| 45°
Newport
Yachats
L Florence T44°
B - /iCoos Bay
| 43¢
| Brookings 490
Ll .

42

41°]

40°

39°]

38°]

37°]

36°

35°]

34

33°]

126°  125°

Brookings
Crescent

124° 1230 1220 121° 1200 19°

City

Appendix |

11‘8° 1re 11‘6°

32°

Habitar Suitability Probability data outpurt from MRA G/University of Reading EFH model. Cartography by Sound GIS, map date : November 01, 2005
Species/habitar association for benthic substrate derived from NMFS Habitat Use Database (HUD). Depth and latitude association derived from.: HUD

Pacific Coast Groundfish EFH FEIS

i “41°
i 400
A S, NWFSC
| \j NMFS, NWFS |
N
= Fort Bragg g0
| Bodega Bay --38°
i San Francisco €
i 37
: Monterey I
i . - 36°
Habitat
~ Suitability |
~ Probability Morro Bay I
<0.01
| 0.01-0.19 1
0.20-0.39 Santa Barbara
i 0.40 - 0.59 Los Angeles 340
- I 060-079
M -3 -
I 330
— \\I'\
\,\”32"
December 2005


Beth Weiland
Placed Image


482

47°]

46°]

45°]

440

43°

420

Yelloweye Rockfish - Juvenile

127° 126° 125° 124° 123¢ 122°
N b‘ | ~ | ‘\\‘\\ | 1
_\\ LJ;} y\
L '? “48°
\ §_Seattle
L \ ‘l T
| Aberdeen T47°
B .Astoria 460
= Tillamook  pgrtland |
. y “45°
) Newport
[Yachats
L Florence T44°
B ‘Coos Bay
| 43¢
/
| “\Brookings 490
Ll .

42

41°]

40°

39°]

38°]

37°]

36°

35°]

34

33°]

12‘6° 12‘5° 1%4° 12‘3° 12‘2° 12‘1° 12‘0°
Brookings

Crescent City

11‘9°

Appendix |

11‘8° 1re 11‘6°

32°

Habitar Suitability Probability data outpurt from MRA G/University of Reading EFH model. Cartography by Sound GIS, map date : November 01, 2005
Species/habitar association for benthic substrate derived from NMFS Habitat Use Database (HUD). Depth and latitude association derived from.: HUD

Pacific Coast Groundfish EFH FEIS

i “41°
i 400
\ 3, SC
| \_‘ NMFS, NWFS 1
U
B Fort Bragg g0
B \Bodega Bay 38°
4
i San Francisco €
i g 37
tMonterey |
i . - 36°
Habitat
" Suitability |
~ Probability Morro Bay I
<0.01
| 0.01-0.19 4
0.20-0.39 Santa Barbara
i 0.40 - 0.59 Los Angeles 340
- I 060-079
Bl 030 4
I 330
— \\r\
\,\”32"
December 2005


Beth Weiland
Placed Image


Yellowmouth Rockfish - Adult
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Yellowmouth Rockfish - Juvenile
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